


THE WEEKLY SUMMARY ud iat SCIENCC 
Sea ee 
~ STAG 08 Reeateee » tae 


DP Do 
oe 










» abe 


















StS esue*oscasa 
4 ve 


2 " 329, 227: 


PUBLICATION — 





370 





MEDICINE 


Science News Letter for June 17, 1961 


Apply Medical Research 


> RESEARCH discoveries save mice, not 
men, until they are applied, Secretary of 
Health, Education and Welfare Abraham 
Ribicoff said in a recent address. 

“Breakthroughs in research,” he told 
graduates of the University of California 
Medical School, “should not be followed by 
breakdowns” in applications to people. 

Some of the United States failures or 
slowdowns in medicine, Sec. Ribicoff 
charged, are: 

“The U.S. has slipped to tenth place 
among the nations of the world in preven- 
tion of infant mortality. 

“In this seventh year of the dramatically 
effective Salk vaccine, nearly 80,000,000 
people under 40 still have not completed 
the recommended course of injections. 

“Every year nearly 13,000 women die of 
cervical cancer, a disease which can almost 
infallibly be detected by a simple test in its 
curable stages. 

“Twenty thousand American lives are 
taken each year by rheumatic fever and 
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rheumatic heart disease—diseases caused by 
a chain reaction, which, I understand, can 
be broken at the beginning and in the 
middle. The list could be multiplied 
indefinitely.” 

Sec. Ribicoff called on the young medics 
to join in developing programs for “ex- 
change of skilled medical people between 
our nation and others,’ as well as pro- 
viding for this country’s health. 

Sec. Ribicoff put in a plea for the needs 
of old people, indirectly touching on the 
Administration’s proposed social security 
medical program for the aged, bitterly 
opposed by the medical profession. 

“Let us face the fact that often—most 
frequently among our older people—they 
do not get it (medical service) because 
they cannot pay for it... . Too proud to 
impose on their children or on others, too 
ashamed to seek public alms, they postpone 
the day of reckoning until the point of no 
return,” Sec. Ribicoff said. 

* Science News Letter, 79:370 june 17, 1961 


Brain Probe Computers 


> MORE HIGHLY TRAINED young 
scientists are needed to exploit the po 
tentialities of electronic computers in the 
study of human brains, Dr. Walter A. 
Rosenblith of Massachusetts Institute of 
Technology reported. 

The modern computing machine, he told 
a National Science Foundation meeting in 
Washington, D. C., is “the most general 
and flexible technological tool that man 
has produced.” Hence, it appears to be a 
natural tool for the study of brain functions. 

Much of the computing equipment now 
available, however, was designed for cal- 
culations of a routine nature, such as one 
encounters in a business office. In neuro- 
physiological research there is little need 
yet.for such routine calculations, so present- 
day computers may have to be modified, or 
operated in different ways, to be employed 
effectively in this field. 

Dr. Rosenblith ‘envisions a_ relationship 
between a scientist and a computer similar 
to that between a scientist and a microscope. 
To attain such a flexible, direct relationship, 
the gaps between computer technology and 
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biological science must be bridged. To some 
extent, he thinks, this can be done by team 
research, but the long-range goal should 
be to give young scientists the requisite 
combination of skills. Research centers in 
which such young men can be trained are 
needed now, he said. 

“Just as the brain is studied in labora- 
tories of different size and type, computer 
installations can be expected to vary in kind, 
capacity and organizational structure,” in 
Prof. Rosenblith’s opinion. 

“During the next few years we shall see 
a multiplication of big computer installa- 
tions in this country; however, few if any 
of these multi-million-dollar computation 
centers can be expected to be conceived in 
response to the particular needs of brain 
researchers. Hence, this group will either 
need to find a way to share in the use, and 
perhaps even the management, of these 
giant installations or to develop smaller 
computation facilities that are peculiarly 
attuned to its special requirements.” 

* Science News Letter, 79:370 June 17, 1961 


Tool for Cancer Research 


> SYNTHETIC PRODUCTION of a 
chemical compound, closely resembling a 
natural chemical found in most human 


cancer cells, provides an important new tool 
for cancer researchers, the Veterans Ad- 
ministration has reported. 

Tests have shown that the synthetic ap- 
parently is identical to Cytolipin H, which 
occurs naturally in cancer cells in high con- 


centration. But more data are needed to 
determine if it is actually an isomer of 
Cytolipin H—that is, if it has the same 
number of atoms but a differently arranged 
atomic pattern. 

Dr. Alfred C. Schram, VA _ biochemist 
who synthesized the chemical in experi- 
ments at the Dallas Veterans Administra- 
tion Hospital, said Cytolipin H has some 





association with producing antibodies— 
cancer-fighting substances in the blood. He 
believes the synthetic will speed develop- 
ment of possible vaccines, and may offer 
research possibilities as a therapeutic agent. 
Laboratory production of the compound, 
Dr. Schram said, “is important because it 
offers a new approach to learning what 
makes a cancer cell a cancer cell, and per- 

haps to explain why cancers kill people.” 
Producing a small amount takes a full 
month and is expensive, with one of the 
starting materials costing $200 a gram. 
Largest amount recovered in crystal form in 
a single operation to date was one and one- 
half milligrams. But use of an infrared 
spectrophotometer at the Dallas hospital per- 
mitted complete analysis using only five. 
millionths of a gram, Dr. Schram reported, 
© Science News Letter, 79:370 June 17, 196) 
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Screening of Children 
Detects Heart Disease 


> HEART DISEASE in children will no 
longer go undetected if a mass screening 
method is adopted in the United States. 

The Chicago Heart Association reported 
that a cooperative study showed the test, 
which covered about 15 months, proved 
91°% accurate. 

The method, which was tried on 33,026 
Chicago public elementary school children, 
consists of recording children’s heart sounds 
on hi-fidelity tapes that are later read by 
especially trained cardiologists. A mobile 
trailer containing the especially constructed 
equipment traveled to 39 schools where 
student heartbeats were recorded. 

Abnormalities were found in two chil- 
dren per thousand screened, a total of 64 
children, of whom 32 had _ previously 
undetected heart ailments. 

An average of 250 children could be 
screened in one day. The nurse-technician 
put a stethoscope-like microphone to the 
child’s chest and in 25 seconds the pupil’s 
heart sounds were recorded for later 
interpretation. 

Agencies cooperating with the Chicago 
Heart Association were the Chicago Board 
of Health, the Chicago Board of Education 
and the Chicago Medical Society. 

© Science News Letter, 79:370 June 17, 1961 


IMMUNOLOGY 
Spring-Driven Instrument 


For Tuberculin Test 


> A SPRING-DRIVEN instrument that 
can release tuberculin in a hardened gela- 
tin pellet between layers of the skin is 
being tested in an effort to replace the 
hypodermic needle now in use for TB tests. 

Dr. Floyd M. Feldmann, director of re- 
search for the National Tuberculosis Asso- 
ciation, designed the projector and the 
Armour Research Foundation perfected the 
technique of the procedure. 

The next problem is to test thoroughly 
the properties of the pellet, that is, to 
make certain that the binder does not in 
any way influence ‘the’ reaction to the 
tuberculin. 

© Science News Letter, 79:370 June 17, 1961 
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= PSYCHIATRY strictions used in the past are now unneces- 
le ‘ - sary. Deteriorated, hostile, aggressive, 
‘aa f | suicidal, dirty, frightened, distraught pa- 
- ope or ri mina S tients have disappeared, and those patients 
a who are compelled to remain in the hos- 
4, Hope for improvement of criminals who are mentally + agg aot SOU. Hes ate, ae 
at | abnormal was seen at the Third World Congress of Psychiatry, | New methods credited with these dra- 
r. as matic changes include physical treatment, 
Marjorie Van de Water reports from Montreal, Canada. such as electric shock therapy and brain 
ill surgery, and drugs, such as tranquilizers or 
he > HOPE FOR IMPROVEMENT or even chronic nature of their criminal acts, this Psychic energizers that can calm the 
n. final cure for serious criminals who are sort of treatment has reduced recidivism 8itated ‘and stimulate the depressed or 
in not psychotic but are mentally abnormal (a falling back into prior criminal habits) apathetic, as well as psychological methods 
e- was raised at the Third World Congress of among the men treated. Comparison of the for individual and group rhnagtgennell™ 
od Psychiatry, Montreal, Canada. rate of recidivism among men living in the Modern methods are making a maximum 
T- Dr. Manfred S. Guttmacher, psychiatrist institution in Denmark with that of a of psychiatric aid available to the people of 
e- of Baltimore, raised this hope by reporting neighboring penitentiary showed _ signifi- the USSR, Dr. E. A. Babayan of Moscow 
d. on his personal contact with three widely cantly fewer repeat crimes among the reported to the meeting. ; 
61 separated institutions for the treatment of psychopaths than among the “normal” Among the Cae? of facilities ~ avail- 
psychopathic offenders. Psychopaths have criminals. able are traveling psychiatric a and 
been called “persons born without a con- This was true of all three groups of teams, psychiatric counseling offices in fac- ‘ 
science.” They are considered by prison  offenders—those involved in _ property — and schools, psychiatric help > on ‘ 
authorities to be among the most serious crimes, crimes of violence and sex crimes. a dispensaries, and psychiatric ' 
problem members of prison populations, © Science News Letter, 79:371 June 17, 1961 “ings in general hospitals. 2 Se 
“ and the group least responsive to ordinary Mr — is now a branch of public 
: : - - ‘ - ssia. 
1g oa nd mg deocstived by Dr. English, Russian Patients * Science News Letter, 79:371 June 17, 1961 
Guttmacher—located in Denmark, Holland eee ; M \ 
2 and near Baltimore in the U. S.—are op- > IN THE NEXT 50 years, England will ne on limi 
d erated like hospitals, not like prisons, cut in half the number of mental patients ron Drugs Eliminate 
although there are walls, locks, bars and Ow in hospitals—a drop of some 70,000 Surgery for Bleeding 
%6 guards. Discipline is strict but molded and “7 a -_ P : 
limited by therapeutic goals. is hopeful outlook was reported to the _ 
ry Orders are sae eel by explanations. Third World Congress of Psychiatry, . ee tee - Pp om Bm re 
a Infractions are not overlooked, but an Montreal, Canada, by Dr. Walter S. Maclay reas ecie o di eee: a ng din 
le attempt is made to understand the reason of London. At present, he reported, 75°, es re a Ps mre chat aaa ~ 
d for them. A vengeful attitude is almost of all new admissions to mental hospitals y ane SS le ae 
a entirely absent. Both individual and group are discharged within three months and --? l f blood Its in i 1 
therapy is used in every case. Each of the more than 90% are discharged or die fi ~so gy sa iy 3 age whctors vs 
ee “5 . cans ciency anemia, iron has been used for 
|. institutions is headed by an experienced within two years. Paye ; : 
Horii = ; r many years in the treatment of patients 
4 psychiatrist. With new methods of treatment in open ory Ba ger al bleedi am, wl 
ly Although psychopaths are noted for the hospitals, virtually all restraints and re- a 8 b —. —s yearn 
) of unpleasant side effects in many instances, 
treatment was most commonly discontinued 
re after the anemia had been moderately 
in corrected, 
re In recent years new iron drugs have been 
: developed that do not produce these side 
I effects, so iron could be administered over 
longer periods of time and in larger doses. 
0 With the more liberal use of iron in the 
d treatment of this kind of anemia, it was 
o unexpectedly noted that. abnormal bleeding 
often stopped. 
1 This prompted further investigation of 





the problem by Dr. Arthur J. Samuels of 
the University of California, Los Angeles, 
Medical School. 

In 13 of 15 patients studied by Dr. 
Samuels, bleeding ceased following ade- 





at quate replacement of tissue iron stores. 
I These included all eight patients with ab- 
is normal menstrual blood loss and five of 
e seven with bleeding from the stomach and 
Ss. intestines. 
.. It is not known why the iron treatment 
> seems to stop the bleeding. One theory is | 
e that iron deficiency may be associated with 
e abnormal function of tiny blood vessels that 
normally function as a first line of defense 
y against a tendency to bleed. Thus iron re- 
0 MUSEUM RADIOS—Two English schoolboys get the facts on a model pletion may help to correct the problem. 
n P - , . ; , ° Another suggestion has to do with pos- 
power station through 7-ounce transistorized radio receivers at the Science : : : . ; 
e - : : sible coagulation effects of iron at the local 
Museum in London. The recorded talk lasts about 20 minutes and guides 


site of bleeding. 


listeners from one exhibit to the next. © Science News Letter, 79:371 June 17, 1961 | 
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NSF Stresses 


> THE NATIONAL Science Foundation 
is asking Congress for a $275,000,000 appro- 
priation for fiscal 1962—an increase of more 
than $99,000,000 over funds made avail- 
able during the current fiscal year. 

Largest share of the increase, if granted, 
would be allocated to Foundation programs 
for support of basic scientific research, 
largely at colleges and universities. A total 
of $175,900,000 is proposed for such pro- 
grams, increasing this year’s available 
amount by $75,915,000. 

In a statement presented to justify the 
estimate at hearings before a subcommittee 
of the House Committee on Appropriations, 
the Foundation pointed to the reported 
need for 1,200,000 new scientists and en- 
gineers by 1970, plus an _ additional 
400,000 to replace losses in the present work 
force. 

“Educational institutions must be 
strengthened to meet their responsibilities 
for the advancement of science,” the Foun- 
dation emphasized. 

Immediate needs cited in addition to 
more basic research include new facilities 
and equipment, self-improvement courses 
for faculty members, updated course con- 
tent and materials, expanded programs to 
support students with high ability, im- 
proved science teaching at the high school 
level, and improved programs for dissem- 
inating science information. 
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Research 


The $89,300,000 total for individual 
grants and contracts in basic research would 
enable the Foundation to support about 
36°%, of an estimated $248,000,000 in re- 
search proposals expected to be received in 
fiscal 1962. Support would be provided on 
a 60% (of dollar value) basis for con- 
tinuing research projects, and 18° for be- 
ginning projects. 

Other phases of the program involve 
$30,000,000 for improvement of graduate 
research laboratories at universities and 
other institutions; $8,500,000 to complete 
building and equipment of two vessels for 
oceanographic research; $10,500,000 for 
major research programs involving both 
Government agencies and non-Government 
institutions; and $8,000,000 for the Foun- 
dation’s information programs. 

In the Foundation’s education programs, 
$20,000,000 is sought for scholastic fellow- 
ships ; $38,000,000 for special institutes for 
science and mathematics teachers; $10,- 
000,000 for course subject-matter content 
improvement; $12,000,000 for aid to out- 
standing college undergraduates; and $4,- 
500,000 for aid to outstanding high school 
students. 

“Delay (in accelerating the overall pro- 
gram) will only increase the ultimate cost 
both in terms of money and of lost talents,” 
the Foundation warned. 

* Science News Letter, 79:372 June 17, 1961 


Edison in Hall of Fame 


> THOMAS ALVA EDISON was the 25th 
scientist or inventor honored by having his 
bust placed among the busts of “Great 


Americans” in New York University’s Hall 
of Fame, June 4. 
The illustrious of America attain this 


bid for immortality in this manner: An 
electoral college is set up consisting of 120 
Amtricans selected by the director of the 
Hall of Fame, now Dr. Ralph W. Sock- 
man, and ratified by the senate of New 
York University. The electoral college meets 
every five years to select new additions to 
the Hall of Fame for that half decade. In 
addition to the new nominations, all those 
who received 20 or more votes in the elec- 
tion five years previously are considered. 
The Hall of Fame was endowed by Mrs. 
Helen Gould Shepard. The first year elec- 
tions were made to the Hall was 1900. In 
that year 29 Americans were honored in the 
Hall and of these seven were scientists or 
inventors. They were: 
John James Audubon, 
renowned painter of birds, 
jamin Franklin, 1706-1790, 
pioneer experiments on electricity, and 
great statesman and philosopher; Robert 
Fulton, 1765-1815, inventor who gave us the 
steamboat; Asa Gray, 1810-1888, botanist; 
Thomas Jefferson, scientist-farmer-President, 


ornithologist .and 
1785-1851. Ben- 
famous for his 


1743-1826; Samuel Finley Breese Morse, 
1791-1872, inventor who developed the tele- 
graph, and Eli Whitney, 1765-1825, in- 
ventor of the cotton gin. 

Of the eight elected to the Hall of Fame 


in 1905, only one scientist was included. 
That was the great woman astronomer, 
Maria Mitchell, 1818-1889. 


In 1910 ten new busts were placed in the 
Hall of Fame, but no scientists were repre- 
sented among them. In 1915, more recog- 
nition was given to scientists and inventors. 
Of the nine placed there, three were sci- 
entists or inventors: Louis Agassiz, 1807- 
1873, Swiss-born American naturalist; 
Joseph Henry, 1797-1878, physicist and first 
secretary of the Smithsonian Institution; 
and Elias Howe, 1819-1867, inventor of the 
sewing machine. 

In the 1920's, 11 busts were added to the 
collection but no scientists were included. 

In the 1930’s only seven new busts were 
placed in the collection but these included 
Matthew Fontaine Maury, 1806-1873, ocea- 
nographer, and Simon Newcomb, 1835-1909, 
astronomer. 

The next decade saw the admission of 
five new busts, including that of Walter 
Reed, Army surgeon who determined that 


the Aedes aegypti mosquito is the only 
carrier of yellow fever. The 1950’s saw the 





admission of nine new busts and of these six 
were scientists or inventors: Alexander Gra- 
ham Bell, to whom we owe the telephone; 
Josiah Willard Gibbs, mathematician and 
physicist; William Crawford Gorgas, who, 
acting on the discovery of Walter Reed, 
wiped out the mosquito carrier of yellow 
fever and so eliminated that dread disease in 


Cuba and other important parts of the 
world; Theodore Roosevelt, President, who 
was also naturalist and conservationist; 


George Westinghouse, inventor; and Wilbur 


Wright, pioneer in aviation. 

In 1960, three new names were voted to 
the Hall of Fame. Beside Edison, Henry D. 
Thoreau, 1817-1862, naturalist and writer, 
and Edward A. MacDowell were enshrined. 

© Science News Letter, 79:372 June 17, 1961 
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Planned for Space Risks 


>» THE HAZARDS of the first United 
States space trip gave U.S. Navy Cmdr. 

Alan B. Shepard Jr. some apprehensions 
that he met by considering how each dif- 
ficulty could be licked if it occurred. 

This was revealed in a pre-flight psy- 
chiatric interview with the astronaut, the 
National Aeronautics and Space Adminis- 
tration reported at a Conference on Medi- 
cal Results of the First U. S. Manned Sub- 
orbital Space Flight in Washington, D. C. 

The astronaut looked at his flight as a 
difficult task. Although he was confident, 
he could not be sure of success. However, 
he was more concerned about performing 
well than about external dangers. 

The medical data from the first U.S. 
space flight show that Cmdr. Shepard lost 
exactly three pounds from a few hours 
before the trip until three hours after the 
rescue. However, only minor changes were 
observed in body functions before and after 
the space trip. 

During the flight itself, Cmdr. Shepard's 
pulse increased. At lift-off signal it was 126 
and climbed during the launch to 138. 
During the weightless part of the flight the 
pulse rate decreased to 108 beats a. minute. 
The highest pulse rate during re-entry was 
132. 

The respiration rate of the astronaut was 
between 15 and 20 breaths per minute 
during countdown. A peak rate of 40 
occurred during the launch period, declined 
to 20 near the end of the weightless flight 
phase and rose to 30 during re-entry. On 
descent it fluctuated between 20 and 25 
breaths per minute. 

The astronaut reported no difficulties dur- 
ing the flight but at the time of maximum 
aerodynamic pressures, at Mach number 1.0, 
vibration was so severe the pilot stated he 
had some difficulty seeing for about 15 


seconds. 


for future 


Cmdr. Shepard reported that 





Lunar Landing 


flights the vibration problem will be 
avoided by providing more. foam rubber 
for the head support of the astronaut’s 
couch. Later space capsules will also have 
picture windows for observation purposes. 

He said the centrifuge, the procedures 
trainer, and testing with the Mercury 
spacecraft at the launching area provided 
the most valuable aids during the training 
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period before the space flight. Comdr. 
Shepard described his flight in detail and 
showed the film taken aboard the rocket 
during the flight. 

Dr. Robert B. Voas of the NASA Space 
Task Group reported the astronaut had car- 
ried out his tasks of checking the instru- 
ments he was assigned to do. This is indi- 
cated by the pattern his eyes follow on the 
film. 

The Conference was co-sponsored by the 
National Institutes of Health and _ the 
National Academy of Sciences. 

© Science News Letter, 79:373 June 17, 1961 


Moon Rocket Described 


> THE NOVA space rocket that will carry 
man to the moon, as projected in President 
Kennedy’s extraordinary Congressional mes- 
sage, is expected to be half as tall as the 
Washington Monument, or about 275 feet. 

Boosters for this space vehicle will be a 
cluster of liquid fuel engines cr a cluster 
of large solid propellant engines, each hav- 
ing a thrust of 1,500,000 pounds. The Nova 
will be thirty to fifty times as powerful as 
the Atlas booster that is scheduled to carry 
man into orbit around the earth at the end 
of this year. 

The Nova will consist of a three-stage 
rocket with the Apollo space capsule on top 
for the lunar landing. The Apollo can as 
yet only be described in general terms since 
it is still on the drawing Loards, George M. 
Low, chief of the National Aeronautics 
and Space Administration’s manned space 
flight program, reported. 

He told the First National Conference on 
Peaceful Uses of Space in Tulsa, Okla., that 
the craft will be very compact in order to 
make it as light as possible and help ease 
its return into the atmosphere when the 
moon travelers return to earth. 

It is also certain at this time that the 
capsule will be made up of various “build- 
ing blocks,” or modules, each of which is 


used for a certain part of the flight. 

The first of these building blocks is the 
“command center module” that will house 
the crew of three during launch and re- 
entry. It will also serve as a flight control 
center for the rest of the trip. 

The second module is a propulsion unit 
that will be used as a take-off stage from 
the moon. This unit will also be used on 
earlier flights of the Apollo capsule, namely 
in earth-orbital flights, possibly by 1965, 
and in a trip around the moon without 
landing between 1967 and 1969. 

In orbital flights this unit will be used 
for emergency conditions and for maneuver- 
ing in orbit. For the circumlunar trip the 
propulsion unit will return the space craft 
to earth from any point of the planned 
route. 

For the trip around the moon, this versa- 
tile propulsion unit will provide mid-course 
guidance corrections. It can also place the 
capsule in orbit around the moon and send 
the capsule out of orbit and return it to- 
ward earth. 

The third building block of the Apollo 
is a propulsion stage that will slow down 
the space craft as it approaches the moon 
and set it “gently” down on the surface. A 
horizontal landing on the moon is now 


we 


Lunar Take-off 
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pictured, but vertical landings are also 
possible. 

An additional part of the capsule is a 
laboratory for earth-orbiting trips. However, 
of all the Apollo modules, only the com- 
mand center can re-enter the earth’s atmos- 
phere and be recovered. 

The actual landing on the moon will be 
made at a site surveyed earlier by an un- 
manned spacecraft. This is necessary in 
order to learn if there are any obstacles in 
the landing area and to get information 
about the landing surface. A moon-landing 
gear cannot be designed before the com- 
position and hardness of the lunar landing 
surface is known. 

The take-off from the moon after landing 
will be a difficult operation done by only 
three men, in contrast to the hundreds of 
experts on the launching pad on earth. All 
the equipment for take-off must be pre- 
pared, erected and checked out. 

The propulsion system for the lunar take- 


PHYSICS 


Science News Letter for June 17, 1961 


off must be the most reliable part of the 
Apollo capsule. The time of take-off must 
be precisely planned and the guidance 
equipment must work perfectly for starting 
the capsule on the right path for its return 
to earth. 

On trips to the moon the most serious 
radiation problem that threatens man will 
be from solar flares. Some giant solar flares 
send out particles of such energy and in- 
tensity that shielding against them would 
weigh too much to be practical. 

Fortunately, flares may possibly be pre- 
dicted several days in advance and flights 
avoided when they occur. In the past ten 
years, only seven giant flares were observed. 
Many answers about the radiation problems 
are still lacking, but much of this informa- 
tion is anticipated from scientific satellites 
and space probes. 

During the flight to the moon, the space 
pilot will help maneuver the capsule. 
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Atom Blasts for Research 


> IF THE NUCLEAR test ban talks now 
stalled at Geneva fail completely, United 
States scientists are brimful of ideas for 
purely scientific research using nuclear 
explosions. 

They see the nuclear blasts as “uniquely 
necessary” for many experiments in basic 
research. The decision concerning whether 
their proposals will be accepted depends on 
a “difficult mixture” of scientific, economic 
and political arguments. 

One of the suggested experiments for 
nuclear blasts would be the creation of 
elements heavier than 103, the heaviest 
man-made element now known. Element 
106, for instance, might last for many years, 
compared to the fleeting part of a second 
that element 103 exists. 

The “Scientific Applications of Nuclear 
Explosions,” or SANE, is more limited 
than Project Plowshare, the Atomic Energy 
Commission’s project concerning all peace- 
ful uses of nuclear explosions, particularly 
thdse of economic importance such as ex- 
cavating harbors or moving mountains. 

Nuclear explosions are of interest to the 
research scientist chiefly as uniquely intense 
sources of neutrons (electrically neutral 


MILITARY SCIENCE 


particles of matter, one of the building 
blocks of the universe), neutrinos (elusive 
atomic “ghost” particles that interact very 
rarely with matter), plasmas (gas clouds), 
high temperatures, gamma rays, X-rays, 
light, shock and radioactive isotopes. The 
explosions also have the capacity to trans- 
form large quantities of elements through 
neutron reactions. 

Radioactive contamination could be kept 
at a very low level by conducting the 
nuclear blasts underground, Dr. George A. 
Cowan of the Los Alamos Scientific Labora- 
tory, N. M., reports in Science, 133:1739, 
1961. He suggests that some of the nuclear 
explosions now in the planning stage for 
purposes of improving seismic detection or 
in connection with Plowshare programs can 
also be used for purely scientific measure- 
ments. 

Dr. Cowan states it should be possible to 
avoid charges of evading test ban agree- 
ments when conducting such explosions by 
making the tests open to all. This would 
increase “opportunities for cooperative re- 
search on an international scale.” 

* Science News Letter, 79:374 June 17, 1961 


Gas-GermWarfareDefense 


> DESPITE growing public awareness and 
expanded military research, the United 
States has a long way to go before defenses 
against chemical and biological warfare are 
adequate. 

Army officials made this clear in testi- 
mony before a House appropriations sub- 
committee considering Department of De- 
fense budget proposals for the next fiscal 
year. 

Maj. Gen. Marshall Stubbs, chief chem 
ical officer, said a detection and warning 
system is essential for such attacks, “just as 


radar gives advance warning of oncoming 
missiles and planes.” 

The Army has a chemical agent detector 
kit, effective at short ranges, and is adding 
to its knowledge of toxic agents as new 
ones become known. But an actual chemi- 
cal attack probably would be with “odor- 
less, colorless and tasteless clouds,” which 
must be detected at a distance before 
troops are reached and overpowered, Gen. 
Stubbs said. : 

Biological attack offers problems even 
more difficult. A single aircraft could re- 





“several 
hundred to several thousand square miles.” 
The organisms are odorless, tasteless and 
invisible to human eyes. 

Fast, accurate identification of biological 


lease enough material to cover 


attacks is considered “technically impos- 
sible” by many scientists, Gen. Stubbs 
said. But recent laboratory devices show 
“considerable promise” for automatically 
detecting biological aerosols—suspensions of 
fine biological particles in air or gas. A 
contract for industrial development has 
been awarded. 

Masks and protective clothing have been 
developed to protect the respiratory system 
and the skin against biological and chem- 
ical agents. Col. Dan Crozier, chief medi- 
cal consultant for the Surgeon General's 
office, said the Army has “effective vaccines 
against many of the diseases which are 
potential biological weapons,” and _ is 
making rapid progress on others. 

Disease casualties, he said, may have two 
to ten days between exposure and illness. 
But lethal gas casualties in chemical war- 
fare may have only “a matter of seconds 
and minutes” for treatment. He believes a 
vast educational program is needed to make 
the public aware of treatment methods. 
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MILITARY SCIENCE 
Long-Range System 
For Spotting Submarines 


> A SONAR SYSTEM for detecting and 
tracking enemy submarines long before 
they reach United States shores is being 
developed by the U.S. Navy. 

The system uses a roving sound trans- 
mitter, packed on a ship, earphones on the 
ocean floor, and relay stations spotted along 
the ocean waters. The sonar system is part 
of the Office of Naval Research’s Project 
Artemis. 

The submarines are detected when sound 
waves sent through the water by the trans- 
mitter bounce off the submarine. By 
measuring the time the waves take to 
travel back, the distance to the submarine 
can be determined. The exact range of the 
anti-submarine system is still undisclosed 
by the U.S. Navy. 

The sound transmitter, or transducer, 
which is five stories high and weighs hun- 
dreds of tons, will be carried on a former 
Navy tanker, the USNS Mission Capistrano. 
The ship is equipped to raise and lower 
the transmitter into the water and also 
provide power for its operation. 

The U.S. Navy has already built a relay 
tower, called Argus Island, on top of an 
extinct underwater volcano off the Bermuda 
coast. The man-made island, sticking 
nearly 100 feet above the ocean surface, 
will relay sound waves picked up by hydro- 
phones scattered along the ocean floor. 

Columbia University’s Hudson Labora- 
tories, the prime contractor of Project 
Artemis, is working with nearly 30 uni- 


versity, Governmental” and industrial 
scientific groups in carrying out the 
program. 


The ship is scheduled to operate in waters 
stretching from Cape Hatteras to Bermuda. 
© Science News Letter, 79:374 June 17, 1961! 
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High Alaska Fallout Risk 


> FALLOUT DANGERS to humans, ani- 
mals and plants from proposed nuclear ex- 
plosions at Cape Thompson, on the north- 
west coast of Alaska, were reported as high 
by the Committee for Nuclear Information 
in St. Louis. 

The committee said the public has a 
chance to decide in advance whether gains 
from Project Chariot outweigh risks. Proj- 
ect Chariot, part of the Plowshare program 
for developing peaceful uses of nuclear 
blasts, is designed to test large-scale nuclear 
excavation by digging a hole 1,500 feet in 
diameter and a channel 2,000 feet long to 
connect the hole with the sea. 

John S. Kelly, chief of the Atomic Energy 
Commission’s peaceful nuclear explosives 
branch, said AEC has authorized investiga- 
tions, but not the actual explosions. Ap- 
proval will not be given until AEC is sure 
local inhabitants and “the plants and ani- 
mals from which they derive their living” 
will not be endangered, he said. 

The job would require one 200,000-ton 
atomic bomb and four 20,000-ton bombs. 
The smaller bombs are the same size as 
the Hiroshima bomb. 

Dr. Michael W. Friedlander, associate 
physics professor at Washington University, 
St. Louis, challenged a laboratory predic- 
tion that only five percent of the total 
radioactive yield would emerge as fallout. 
Wind conditions and other uncertain factors 
could raise it to five times that much, he 
said. 

Caribou in the region supply the Eskimo 





with food. Caribou graze on lichen, a 
plant absorbing mineral nutrition from air- 
borne dust rather than soil. Dr. Barry 
Commoner, plant physiology professor at 
Washington University, said fallout ab- 
sorbed by lichen could harm the entire 
northern Alaskan “food chain” of inter- 
dependent plants, animais and humans. 

He pointed out that the strontium-90 
level content in the bones of Alaskans 
already is known to he higher than that 
found in inhabitants of temperate zones. 
Additionally, present levels of strontium-90 
in caribou bones are “probably the highest 
found in any known food animals.” 

Carnivorous animals also affected include 
grizzly bears and wolverines, both on the 
“danger list” of rare mammals threatened 
with extinction. 
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AEC Finds No Biological 
Reason to Stop ‘Chariot’ 


> SCIENTIFIC SURVEYS “have not re- 
vealed any biological reason for stopping 
or deferring” Project Chariot, the proposed 
experimental nuclear blast in northwest 
Alaska, the Atomic Energy Commission de- 
clared in Washington, D. C. 

But the Commission said studies will 
continue, and again promised the test will 
not be approved unless there is full assur- 
ance that plant, animal and human life will 


TESTING SPHERE—An 18-foot sphere simulates space conditions for test- 

ing solid rocket fuels. The testing facilities, developed by Esso Research and 

Engineering Company, Linden, N. J., include a laboratory from which 
propellants can be fired remotely. 
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not be endangered. Final authorization 
must come from the President. 

Chariot, a phase of AEC’s Plowshare 
program on peaceful uses of nuclear ex- 
plosives, would use five bombs to dig a 
man-made harbor in the Ogotoruk Creek 
area at Cape Thompson. Although not com- 
mercially useful, the harbor would provide 
information on nuclear explosions for ex- 
cavation purposes. 

Preliminary estimates indicate large canals 
could be excavated at one-third the cost, in 
half the time, and would be “wider, deeper, 
less vulnerable to destruction and _ other- 
wise better” than conventional types. 

In St. Louis, the Committee for Nuclear 
Information cited fallout dangers from 
Chariot as a potential threat to the entire 
northern Alaskan “food chain” of inter 
dependent plants, animals and humans. 

But the more than 30 surveys made since 
1959 by Chariot’s Committee on Environ- 
mental Studies led to AEC predictions of 
“exceedingly remote” chances for major 
biological change in the area. No plants or 
animals “essential to the livelihood or cul- 
ture of the Eskimo” would be wiped out 
or scattered, the AEC believes. 

Localized effects include two that would 
also result if conventional excavation tech- 
niques were used—the redepositing of 30 
million cubic yards of debris, and possible 
shore current modifications when the new 
basin fills with sea water. 

In the immediate crater area, plant and 
animal populations and habitats will be 
totally destroyed. Radiation effects are ex- 
pected to be “negligible, undetectable, or 
possibly nonexistent” in areas distant from 
the crater. But intensive pre-shot studies are 
still in progress. 

AEC now holds a land use permit, but 
application is still pending for withdrawal 
from public domain of the 1,600 square 
miles involved. 
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BOTANY 

Wood Shows Pattern 
In Microphotograph 
See Front Cover 


>» INTERESTING PATTERNS are shown 
when thinly cut slices of wood are viewed 
and photographed under the microscope. 
The cover picture this week is of the in- 
terior of a South American species of avo- 
cado, Persea lingue, a tree that grows in 
lowland areas of the Andes in Chile. Such 
trees, used for wood, grow as high as 90 
feet tall. 

The 380X microphotograph was made at 
the Universidad Austral de Chile at Val- 
divia, a southern city of that nation that was 
badly damaged by a severe earthquake in 
May 1960. The university has been rebuilt 
partly with American funds and is becom- 
ing an important educational and research 
center under the presidency of Dr. Edwardo 
Morales. : 

Prof. Guillermo Mittak, forestry engineer 
of the University’s Institute for Wood Utili- 
zation took the microphotograph during 
investigations on Chilean wood resources. 

© Science News Letter, 79:375, June 17, 1961 





376 





MEDICINE 
Meningitis Still Problem 
In Newborn Infants 


> DESPITE MODERN drug treatment, 
bacterial meningitis in the newborn infant 
is still almost as much a problem as it 
was 30 years ago. 

Twenty-six of 39 infants studied in Cin- 
cinnati died of this disease, three physicians 
report in The New England Journal of 
Medicine, 264:1115, 1961. Bacterial menin- 
gitis is a potentially curable disease but 
because it is difficult to diagnose in the first 
month of life, when it most often occurs, it 
remains dangerous. 

Complications of birth increase the occur- 
rence of bacterial meningitis. Infection may 
take place in the uterus or in the birth 
canal, the researchers report. 

“In the majority of the infants with 
obstetric complications (68%) in this 
study, the disease began before the sixth 
day of life, and all infants born of mothers 
with fever or premature rupture of the 
membranes had the onset by the sixth day,” 
the physicians state. 

The difficulty of diagnosis is complicated 
by the signs present in other illnesses. In 
this study, six had diarrhea, which was the 
first sign in one. Significant respiratory 
distress was encountered in 13 patients and 
was the initial sign in six. The occurrence 
of pneumonia, gastroenteritis or other in- 
fection in a newborn infant increases the 
possibility of meningitis. 

The researchers say that meningitis 
should be considered in all newborn in- 
fants who fail to do well or who are ill 
in any manner. The disease is more com- 
mon in premature infants than in those 
born at term. 

Drs. Robert V. Groover, Children’s Hos- 
pital; James M. Sutherland, University of 
Cincinnati College of Medicine; and Ben- 
jamin H. Landing, of both Children’s Hos- 
pital and the University of Cincinnati Col- 
lege of Medicine, report the study. 
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A Drop of Blood Tells 
Likely Heart Cases 


> SIMPLE and inexpensive, a new test 
for blood fats may prove suitable as a 
screening procedure for people prone to 
heart and blood vessel disease. 

It was developed and evaluated by Drs. 
Charles L. Heiskell and Charles M. Car- 
penter of the University of California, Los 
Angeles, Dr. Roy T. Fisk of Hyland 
Laboratories, and Drs. Warner Florsheim 
and Joseph Goodman of the Long Beach 
Veterans Administration Hospital. 

The test detects increased blood levels of 
beta-lipoprotein, a fatty substance believed 
by many physicians to be involved in heart 
attacks due to coronary artery disease. This 
substance contains most of the blood fats, 
imcluding large amounts of cholesterol. 

The compound has been of much clinical 
imterest in recent years because of the asso- 
blood levels with such 
as atherosclerosis 
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(hardening of the arteries) and diabetes, 
as well as old age and the post-menopausal 
states. But because of the present complex 
and expensive methods used to measure 
levels of the substance, it has not gained 
widespread clinical application. 

The new test, called the Immunocrit, re- 
quires only a drop of the patient’s blood 
serum. The beta-lipoprotein is precipitated 
in a tiny glass tube by a drop of antiserum. 
The tube is placed in a small table model 
centrifuge and spun. This packs the beta- 
lipoprotein in the bottom of the tube. A 
low-power microscope is used to measure 
the amount of fat, which indicates its 
level in the blood. 

The simplicity of the test and minimal 
equipment required make it practical for 
the physician’s office. It is believed the 
procedure will be useful in detecting ele- 
vated blood fat levels in men over 40, in 
post-menopausal females, and in diabetics. 
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SOCIOLOGY 


Goals and Effort Needed 
For Health of Society 


> A SOCIETY that depends on sedatives 
or stimulants to continue functioning 
cannot survive. 

Adaptation and growth in the changing 
world demands effort, Dr. Rene J. Dubos 
of Rockefeller Institute, New York, believes. 

Constant exposure to a threat or stress 
often calls into play or increases the effec- 
tiveness of the natural defense mechanisms 
that exist in any individual, Dr. Dubos 
said, 

Goals are as necessary for the health of 
groups, countries and civilizations as they 
are for the health of individuals, he stated. 
The civilizations that survive and grow 
are those built on goals that go beyond the 
immediate comfort, satisfactions of animal 
appetites and avoidance of effort. 

Anything that forces man to function 
against his goals becomes a cause of bodily 
or mental disease, the scientist said. In 
contrast, man can overcome even the most 
painful physical limitations and handicaps 
to the extent that he is functioning “in a 
manner that corresponds to fulfillment.” 
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ASTRONOMY 
Tiny Meteorites Found 
Pelting the Atmosphere 


> TINY METEORITES one-thousandth 
the size of micrometeorites have been de- 
tected entering the earth’s atmosphere from 
the moon. 

The microscopic meteorites, dubbed 
“nanometeorites,” were discovered when a 
U2 research plane collected air samples 
60,000 feet above the Arctic wastes. 

The tiny particles were recorded on sensi- 
tive film exposed to the high-altitude air, 
Curtis L. Hemenway and Ernest F. Fullam 
of the Dudley Observatory, Albany, N. Y., 
and Laurence Phillips of Union College, 
Schenectady, N. Y., report in Nature, 
190:897, 1961. 
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PHYSICS 
New Columbia Cyclotron 
Measures Neutron Speed 


> COLUMBIA UNIVERSITY scientists at 
the Nevis Cyclotron Laboratory, Irvington, 
N. Y., have successfully operated a new 
facility that permits the speeds of neutrons 
to be studied with greater accuracy than 
ever before. 

Three weeks of preliminary experiments 
with the giant Columbia synchrocyclotron, 
a new atomic “race track” which is a 660 
foot tunnel permitting time-of-flight meas- 
urements of neutrons, and a new analyzer 
system, confirmed that the new Atomic 
Energy Commission facility for studying 
with 


the interactions of neutrons matter 
Was a success. 

The equipment comprises a neutron 
velocity selector system that uses the 


385,000,000 electron volt Nevis cyclotron to 
provide short, intense bursts of neutrons on 
a target inside the cyclotron. 

The neutrons are emitted almost instan- 
taneously with a wide range of speeds and 
with random directions. A tiny fraction of 
the neutrons is aimed at a_ rectangular 
neutron “counter” that is situated at the 
end of the tunnel, about 660 feet away. 
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PHARMACOLOGY 
Amino Acids Trace Opium 
To Point of Origin 


> SCIENTISTS have found a new method 
for pinpointing the country, and the region 
within the country, from which opium is 
smuggled. 

The technique is based on amino acid 
content, which varies with differing en- 
vironmental conditions under which the 
opium poppy grows. It is a refinement of a 
method developed by the United Nations 
based on mineral content of opium, a 
variable based on soil composition. 

Dr. A. Jabbar, now at the University of 
Dacca in Pakistan, and Dr. E. Brochmann- 
Hanssen of the University of California in 
San Francisco, report that amino acid con- 
tent of opium depends upon temperature, 
light and water supply during growth. 

They examined 13 samples of opium from 
seven different countries and found that 15 
recognized amino acids and three unidenti- 
fied ones were present in differing amounts 
and combinations. They also grew their 
own opium and found that certain mineral 
deficiencies resulted in specific changes in 
amino acid content. 

At present, the researchers reported in 
the American Pharmaceutical Association's 
Journal of Pharmaceutical Sciences 50:406, 
1961, they are studying the influence of 
different environmental conditions on the 
resulting amino acids. 

* Science News Letter, 79:376 June 17, 1961 
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ECONOMICS 
Possible Cause of 
Red Chinese Famine 


> THE FAMINE in Red China could be 
a result of a man-made upset in the natural 
balance of the country. 

Although the Chinese blame a series of 
natural disasters for the severe food short- 
age, Dr. Georg Borgstrom, an authority on 
world food problems, said at Michigan State 
University, East Lansing, Mich., that re- 
ports coming from China point toward a 
different reason. The disasters probably 
were aided by a somewhat misguided 
policy on technological advances, he be- 
lieves. 

To counteract floods and erosion, the 
Chinese claim to have built 15,000,000 
dams, drilled 41,000,000 wells and moved 
enough dirt and sand to build 450,000,000 
Panama Canals since 1952. 

“If only one-tenth of this is true, it is 
still a fantastic figure,” Dr. Borgstrom said. 

He pointed out that millions of Chinese 
have been moved to west and northwest 
China, Tibet and Sinkiang, on land that 
had been pasture for thousands of years. 

“It is likely,” he said, “that the Chinese 
used this manpower to build dams and 
plow pasture. If they did, evaporation and 
moisture demands of new crops could have 
resulted in a loss of water downstream.” 

As evidence, Dr. Borgstrom noted a 
British observer’s report that a major river, 
the Hoangho, which originates in the west 
as do most Chinese rivers, had dried up 
completely for the first time in anyone’s 
memory. 
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MEDICINE 
High Blood Pressure 
Caused by Salt Impurity 


> DOCTORS who advise patients to stop 
eating salt to keep blood pressure down, 
probably are doing the right thing but for 
the wrong reason, research indicates. 

Such measures are based on the idea that 
the sodium ion, an electrically charged 
portion of the salt molecule, is the prime 
cause of the high blood pressure. But new 
evidence uncovered by Dr. Lewis K. Dahl 
and Martha Heine at the Brookhaven Na- 
tional Laboratory in Upton, N. Y., has 
shown that some impurity in the salt is 
just as likely a culprit. 

High blood pressure, the investigators 
noted, is common among the Japanese, 
whose table salt comes from sea water and 
contains a mixture of substances picked up 
during processing. Impure table salt also 
is used by many other groups. 

In experiments with rats, the scientists 
found that there was less high blood 


pressure among the animals who ate chem- 
ically pure sodium chloride than among 
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those who ate sea salt. After 14 months of 
eating excessive amounts of salt, the pure- 
salt rats averaged a blood pressure of 150, 
the sea-salt rats nearly 180. Anything above 
140 was considered abnormally high. Con- 
trol rats, those fed normal amounts of 
salt, averaged 120 at 14 months. 

The impurity that seems to cause higher 
blood pressure has not been identified, the 
researchers report in the Journal of Ex- 
perimental Medicine, 113:1067, 1961. They 
suspect a metal ion, but have not yet deter- 
mined which one, if any, is responsible. 
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GEOPHYSICS 
Magnetic Storms Formed 
Earth’s Magnetic Field 


> A TINY CURRENT in the earth’s core 
that was indirectly created by magnetic 
storms high above the earth is responsible 
for the earth’s magnetic field today, an 
Indian scientist believes. 

World-wide magnetic storms occurring 
throughout geologic history have con- 
tinually built up the earth’s magnetic field 
by sending currents deep into the earth’s 
interior, Dr. J. S. Chatterjee, Jadavpur Uni- 
versity, Calcutta, reports in the Journal of 
Geophysical Research, 66:1535, 1961. These 
currents, or streams of electrons, eventually 
reach the core where they feed the existing 
magnetic field. 

Although the currents last or “decay” for 
a million years, new storms continually 
replenished the field until it reached the 
strength of the present magnetic field, the 
scientist said. 
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MEDICINE 
New Cancer Technique 
Brings Some Success 


> A NEW TECHNIQUE called regional 
perfusion has been successful in treating 
some cancers that have spread, the Amer- 
ican Association of Plastic Surgeons meeting 
in New York was. told, 

A pump-oxygenator pours cancer-killing 
chemicals into arms and legs that have been 
shut off by a tourniquet. The technique has 
been most widely used in treating malig- 
nant melanoma, which usually starts in a 
mole, spreads rapidly and frequently causes 
death. 

Drs. Oscar Creech Jr., Robert F. Ryan 
and Edward T. Krementz, all of the depart- 
ment of surgery of Tulane University Med- 
ical School, reported that they had used 
regional perfusion in 96 cases of malignant 
melanoma involving the extremities. 

The surgeons said the most encouraging 
results have been achieved with patients 
whose secondary cancers were treated by 
both surgery and perfusion. Seventy percent 
of this group have been free from symptoms 
for six to 30 months. 

For 37°, of the patients treated with per- 
fusion alone, improvement was noted on 
an average of 17 months. One patient has 
had no sign of the disease for almost four 
years and another for three. 
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MEDICINE 
Nicotinic Acid Use 
Remains Experimental 


> NICOTINIC ACID, widely used for the 
lowering of cholesterol in cases of hyper- 
cholesteremia, remains experimental, along 
with every other method presently em- 
ployed for reducing serum cholesterol levels. 

Dr. William B. Parsons Jr., the Jackson 
Clinic and Foundation, Madison, Wis., re- 
ports in the Archives of Internal Medicine, 
published by the American Medical Asso- 
ciation, 107:639, 1961, that the “possibility 
of toxic damage to the liver, occasionally 
with jaundice, cannot be ignored.” 

Although cholesterol levels were reduced 
in 50 patients studied, Dr. Parsons says that 
in addition to effects on liver function, there 
were changes in glucose tolerance, slight 
increases in serum uric acid levels and skin 
changes (dryness and brown pigmentation) 
in some during treatment with nicotinic 
acid, 

The mechanism of action of nicotinic acid 
on fat metabolism is not known, but Dr. 
Parsons says evidence favors “alteration in 
synthesis of cholesterol and fatty acids to- 
gether with increased oxidation of choles- 
terol as a dual mechanism.” 

In previous experiments without dietary 
restriction, nicotinic acid has reduced total 
lipids, fatty acids and triglycerides in the 
same way it has reduced cholesterol. 
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MEDICINE 


Blood Seepage Small 
In Most Pregnancies 


> IN MOST human pregnancies, no more 
than a fraction of a teaspoonful of blood 
seeps through the placental barrier from 
unborn child to mother, research indicates. 
This is particularly significant when related 
to difficulties resulting from such blood 
leakage between mother and child who are 
Rh-incompatible. 

A group of researchers in Liverpool, 
England, report that among 200 mothers 
of newborns, only 12° showed fetal blood 
leakage greater than one or two milliliters, 
a fraction of a teaspoon. 

At present they are trying to determine 
whether this is enough to bring about 
dangerous antibody response on the part 
of an Rh negative mother carrying an Rh 
positive child. In one such case where 
100 milliliters, according to calculations by 
the investigators, of fetal blood had entered 
the maternal circulation, the infant was 
born with a severe anemia (hemoglobin 
73%). 

If evidence of fetal bleeding can be de- 
tected soon after it occurs, it may be possible 
to use a combination of injections to prevent 
sensitization in the mother, thus making 
subsequent pregnancies less hazardous. 

The research is reported in Nature, 
190:922, 1961, by Ronald Finn, C. A. 
Clarke, W. T. A. Donohoe, R. B. McCon- 
nell and P. M. Sheppard of the University 
of Liverpool and D. Lehane of the Liver- 
pool Regional Blood Transfusion Service. 
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Machines for Teaching 


Teaching machines based on step-by-step education 
and immediate reward for correct response are being used to 
spur the learning process, Judy Viorst reports. 


> AN APPLE for the teacher is being re- 
placed by a can of oil for the teaching 
machine in classrooms all over the country. 

Machines based on the principle of 
reward for correct response are teaching 
everything from spelling to matrix al- 
gebra. And psychologists are experiment- 
ing with very simple machines to teach 
retarded children and elicit responses from 
schizophrenics. 

Drs. James G. Holland and B. Frederic 
Skinner, psychologists at Harvard Uni- 
versity, have been working for a year with 
retarded children. They use simple teach- 
ing machines to build up pattern recogni- 
tion in 12-year-old boys with I.Q.’s of 50. 

Drs. Holland and Skinner have not yet 
formed any conclusions as to the effective- 
ness of teaching machines over teachers in 
the education of these children. But they 
have found that the machines keep them 
active and interested in the learning process 
for long periods of time. 


Schizophrenic Children Taught 


At the University of Indiana Medical 
School Dr. Charles Ferster uses a roomful 
of automatic devices to create a rewarding 
atmosphere for schizophrenic children. 
Vending machines produce candy or a 
sandwich with a push of a button. An- 
other device, when pressed, starts a toy 
train running. Slowly the children are be- 
ginning to understand that a_ simple 
reaction on their part will immediately 
produce a satisfying result. 

This prompt reward for the right answer 
is the key element in the programmed 
teaching method developed by Dr. Skinner, 
who, introduced teaching machines to 
education in 1954. 

Having taught pigeons to play table 
tennis by a step-by-small-step technique and 
a prompt feeding of corn for every move 
in the right direction, he next apnlied these 
methods to human learning. The result: 
A programmed education system that he 
believes can teach many subjects in half 
the time required by conventional class- 
room procedures. 

Here is how the Skinner method works: 
A year’s mathematics course, for example, 
is broken down into individual items of 
information, carefully graduated so that 
there are no big jumps from roint to point. 
Each item, printed on a “frame,” ends with 
a question or an incomplete sentence. The 
student answers the question and is imme- 
diately given a reward—the knowledge 
that he has responded correctly. 

Dr. Skinner’s program aims for no more 
than five percent wrong responses. He is 
interested primarily in the “reward” aspect 





of the reward-and-punishment approach to 
teaching. 

Skinner-programmed machines may vary 
somewhat in appearance, but basically they 
have the same characteristics. The ma- 
chine itself is about the size of a typewriter. 
It has a window in which the frames ap- 
pear, one by one. There is a place for the 
student to write his response and a lever 
to pull to ascertain whether he is right. 

The student’s answer slides under glass 
when the machine’s answer appears, so 
there is no chance to change the response. 
Sometimes a wrong response will call forth 
a hint from the machine, such as the first 
letter of the word desired, and the student 
can give it another try. Then he pulls a 
lever, the next frame appears and the pro- 
cedure is repeated. 

Essential to an effective teaching machine 
is a well developed program. The ideal 
programmer should combine an_ expert 
knowledge of a subject with an_ under- 
standing of teaching machine program 
technique. But Dr. Skinner believes that 
an expert in the subject matter working 
with a programmer can develop sound 
programs in most fields. 

Although programmers do not prepare 
their programs from textbooks, books based 
on teaching-machine programs have been 
published. Doubleday’s Tutor Texts use a 





LEARNING BY MACHINE—A 

student using a Skinner-programmed 

machine is comparing his answer 

with a hint of the right answer, 
given by the machine. 


programmed approach to teaching. But 
their author, psychologist Norman A. 
Crowder of U. S. Industries, Inc., differs in 
important respects with the Skinner 
method. 

Mr. Crowder teaches in larger steps than 
Dr. Skinner does, offering several para- 
graphs of information before he ends with 
a question. He also permits a much larger 
margin of error, by giving the student a 
choice of answers. 

Dr. Skinner feels that incorrect alterna 
tives to questions impede the learning 
process, but Mr. Crowder them to 
elaborate on and clarify the original in- 
formation. Then he student 
back to select the correct answer, which in 
turn leads him to another set of facts, a 
question and multiple choice answers. 
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Foreign Language Machines 


Machines teaching foreign languages have 
been in use for several Basically, 
these consist of earphones and a tape re- 
cording. The student repeats words or 
phrases, then plays back the tape to com- 
pare his responses with the correct ones. 

In the future, it is believed, language ma- 
chines could function like teaching ma- 
chines—pausing at each response to signal 
whether it is right, and immediately cor- 
recting errors. An entire language course 
might be programmed in small stages on 
the machine. 

Teaching machine principles could be 
adapted to film for use before an entire 
class. This would be particularly helpful 
in underdeveloped countries. The Ameri- 
can Institute for Research, Pittsburgh, Pa., 
is presenting such a plan to the Interna- 
tional Cooperation Administration. 

Two questions are frequently asked 
about teaching machines: How well do 
machine-taught students retain what they 
have learned? And—what is going to 
happen to the teachers? 

Few studies have yet been completed on 
how much students retain when taught by 
machines. But a check on eighth-graders 
taking a programmed course in a Roanoke, 
Va., junior high school has turned up 
striking results. 

The class completed a year of ninth- 
grade algebra in one semester. Then, after 
being away from the subject for several 
months, the students were given an exam- 
ination. Their scores showed an average 
retention of more than 90° of the material. 

As for the teachers: A few months ago 
a group of Chicago principals expressed 
concern that machine-taught students might 
become push-button unimaginative humans, 
able to learn and understand only one side 
of a question. 

Other educators warned that teaching 
machines, by becoming a substitute for 
human contact, might do harm rather than 
good. 

But advocates of programmed education 
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consider the machines a teaching aid— 
not a teacher substitute. Debate, discussion 
and experiment, they declare, must always 
remain in the teacher’s domain. 

The Chicago Schools Journal recently 
urged teachers to accept the machines. In 
an article called “Let’s Not Say No to the 
Teaching Machine,” it reminded teachers 
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that many of the duties they now have to 
perform should rightfully be done by 
mechanical means. 

When machines take over these tasks, 
said the journal, teachers will be free 
to bring young minds to new heights of 
discriminating thinking. 
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Teacher Attitude Counts 


> THE ATTITUDE of a teacher, not the 
subject matter he teaches, is the crucial 
ingredient of his influence on the develop- 
ment of his science-prone students, it is 
reported in a study of men and women who 
competed in the Science Talent Search 
almost 20 years ago. 

The research scientists in the group re- 
ported that teachers who were important 
catalysts in their careers taught them the 
“probing approach” and encouraged creativ- 
ity, or offered them special opportunity 
through extra hours in the laboratory. 

Scientists engaged in industrial manage- 
ment received the most direct stimulation 
from teachers who used a “hard facts” 
approach to learning. 

These and other findings, summarized in 
the recently released publication “Science 
Talent, Its Early Identification and Con- 
tinuing Development” by Dr. Harold A. 
Edgerton, are based on the study of 1,550 
men and women selected from the 6,656 
who participated in the Science Talent 
Search for the Westinghouse Science Schol- 
arships and Awards conducted by Science 
Service in 1942 and 1943. All were high 
school seniors when they competed in the 
Search, and the sample group included 
both winners and non-winners of honors 
in the competition. 

Under a grant from the National Science 
Foundation, the Science Service study was 
made under the direction of Dr. Edgerton 
who has been associated with the Search 
since its inception, developing the screening 
procedures and selection techniques. 
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Some of the other findings reported 
include: 

Those who scored highest on the science 
aptitude examination’ were most likely to 
achieve higher degrees in college. 

Those who remained in science came, on 
the average, from larger high schools than 
those who changed direction, entering non- 
science fields. 

The physicians in the study group ranked 
family influence highest among the factors 
that led to their choice of profession. 

The college professors reported that the 
influence of their older brothers, or friends 
of their older brothers, was stronger than 
that of their parents. 

The women who were interviewed said 
their schools and teachers became important 
as early as second, third and fourth grades. 

None of those who had been selected 
as Science Talent Search winners had 
changed his early choice of science as a 
profession, although some changed specific 
areas of science as their education progressed. 

New questions which Dr. Edgerton said 
were opened up by the survey include how 
many science-directed high school students 
actually enter their chosen fields; what be- 
comes of those who do not; what significant 
influences and obstacles are encountered 
by women in choosing, training for and 
advancing in scientific careers; and what 
clues to degrees of creativity may be dis- 
covered in special physical, psychological or 
personality types, or in _ characteristic 
behavior. 
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U.S. Press Science Writers 


> APPROXIMATELY a quarter of the 
more than 1,500 daily and Sunday news- 
papers in the United States have a reporter, 
full or part time, who gives special atten- 
tion to science, medicine and technology. 

This has been revealed in a survey by 
Science Service conducted in anticipation 
of a Conference on the Role of Schools of 
Journalism in the Professional Training of 
Science Writers held in Washington, D. C., 
June 9 and 10. 

Almost half of the science writers spend 
half or more of their time writing science, 
medicine and technology. More than one- 
fifth of the daily newspaper science writers 
spend all their time on science and related 
fields. 


Detailed questionnaires were obtained 


from 249 daily newspaper and press asso- 
ciation science writers. 

Most of the science writers have had 
some science background either in high 
school or college or both. About 80°, had 
three or more high school science courses, 
while more than half of these writers had 
one or more science courses in college. 

The greatest number of science writers, 
57%, write in the physical sciences while 
49°/, write in the medical sciences. Writers 
feel themselves competent to write in 
multiple fields, with about one-third cover- 
ing four or more fields of science. 

Almost a third, 31°%, have had more 
than 10 years experience, but 38°% have 
been in this field less than five years. 

Those below 50 years of age represented 
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71.1%. Of the 249 giving information, 67 
or 26.9% were members of the National 
Association of Science Writers. 

The influence of the youth program is 
shown by the fact that 89 science writers, 
35.8%, reported that they have been mem- 
bers of a science club in high school or have 
had a science hobby. 

The Science Service Conference on 
Training for Science Writers was supported 
by the National Science Foundation and 
brought together representatives from 
schools of journalism that have given par- 
ticular attention to science’ writing 
curricula. It also included representative 
newspaper editors, science writers and 
scientists. 

From the conference it is expected that 
guidance will be given on future programs 
to facilitate and encourage better science 
reporting on American newspapers. 

* Science News Letter, 79:379 June 17, 1961 


PHYSIOLOGY 
Split Brains Learn Tasks 
In Half the Normal Time 


> IF MEN, like experimental monkeys and 
cats, had their brains split down the middle, 
they could learn twice as fast as usual. 

The reason: The corpus callosum, the 
largest connection between corresponding 
structures in the right and left halves of 
the brain, can be cut with surprisingly 
little disturbance of ordinary behavior. 
The split brain then behaves as if it were 
two separate brains. The right side can 
learn one task while the left side learns 
something different. The two sides can 
even learn tasks that contradict each other. 

Monkeys with both the corpus callosum 
and the right-left eye connections severed, 
for example, have learned with one side of 
the brain that pushing  circular-shaped 
buttons will release food. At the same time, 
the other brain half, through the eye to 
which it is connected, learned that pushing 
square buttons brought reward. 

In other words, the split-brain monkey 
can learn two problems in the length of 
time it takes a normal monkey to learn one 
problem. 

Dr. R. W. Sperry of the California Insti- 
tute of Technology, Pasadena, in analyzing 
recent experiments, reports in Science, 
133:1749, 1961, that this “raises some 
questions with regard to learning theory 
and the role in learning of attention, 
motivation, mental and motor set, and the 
like.” 

The advent of the split-brain animal has 
opened up a whole new world of experi- 
mental possibilities “just waiting to be 
explored.” 

Brain bisection is being applied to a 
wide variety of human problems, he states. 
But “evidence is still sketchy regarding the 
extent to which the divided hemispheres 
can function independently with respect to 
emotion.” 

It is conceivable that neuroses can be con- 
fined to one brain half while the other side 
remains normal. Such studies can provide 
vitally needed background information 
about the workings of the brain. 

© Science News Letter, 79:379 June 17, 1961 





For the editorial information of our readers, books received for review are listed. 
remittance to cover retail price (postage will be paid) 


wchase of any U. S. book in print, send a 


Science News Letter for June 17, 1961 


Books of the Week > 


For convenient 


pu 
to Book Department, Science Service, 1719 N Street, N.W., Washington 6, D. C. 


ApvaANcEeD Stranpinc—Shirley A. Radcliffe; 
Winslow R. Hatch, Ed.—Of. of Educ. (GPO), 
24 p., paper, i5¢. Discussion of principles and 
practices of program enabling superior high- 
school students to receive college credit for 
college-level work. 


Anima. Hussanpry Herestes—Allan Fraser 
—Lockwood, C. (Philosophical Lib.), 200 p., 
$2.40. Discusses controversial theories and 


practices of animal breeding. 

Basic Puysiolocy—Fred E. D’Amour—Univ, 
of Chicago Press, 642 p., illus., $7.95. Textbook 
adaptable to course of varying length and in- 


tensity, asking students to think and solve 
problems. 

THe Birpv Watcuer’s Guipe—Henry Hill 
Collins, Jr.—Golden Press, 125 p., illus. by 
Richard Harker, photographs, $3.95. Colorful 
handbook telling beginner about equipment, 
where to look for birds, how to attract, feed, 
band, and photograph them. 

C.R.C. Stranparp MATHEMATICAL TABLEsS— 
Charles D. Hodgman, Samuel M. Selby and 
Robert C. Weast, Eds.—Chem. Rubber Pub. Co., 
12th ed., 525 p., $4. Newly revised fact 
source. 


Catcutus: An ae eee ed Approach—Ivan 
Niven—Van Nostrand, 172 p., $4.75. Aims at 
balance between theory and pete a brief 
course for high-school teachers and liberal arts 


students. 

THe CENTRAL Purpose OF AMERICAN Epuca- 
tTIon—Educational Policies Commission, Ben- 
jamin C. Willis, Chmn.—NEA, 21 p., paper, 
35%. See story p. 358, SNL, June 10, 1961. 

Cueck-Ups: Safeguarding Your Health— 
Michael H. K. Irwin, M.D.—Pudlic Affairs 
Committee, No. 314, 20 p., illus., paper, 25¢ 











For Math Buffs— 


THE MATH SHTERTAINER Is the title of a brand 
new treasure trove mathematical teasers, —— 
traps, and twisters, pA. 
hundred!—to beguile, » 
ince—whisper it softly!—to Instruct). 
Includes: math history, symbols, circles, triangles, 
measures, moneys, series, permutations, abbreviations, 
roots and powers, math instruments, ratios, arrange- 


ments, fractions, shapes, ‘limerick’ problems, true- 
and-false, identifications, —— mag oe sta- 
. calenlus ‘cocktails,’ words, figures from 


figures, arches, codes, problems an and puzzles, etc., etc. 
Some of the posers will seem easy, others hard, some 
will amuse, others , czasperate—but none are dull. 

Answers and lons are given for all 
problems. Illustrated ORDER NOW! 


THE MATH ENTERTAINER 


By Phillp Heafford 
$2.05 Postfree. 10-day 





Money Back Guarantee. 
EMERSON BOOKS, Inc., Dept. 285-M 
251 West 19 Street, New York 11 


; 





direct to publisher, 22 E. 38th St., New York 


16, N.Y. 
THE CHEMICAL Formucary, Vol. XI—H. 
a Ed.-in-Chief—Chemical Pub. Co., 416 


, $8. Collection of new, up-to-date formulae 
saa recipes for making products in many fields 
of industry, from adhesives to textiles. 


CoMMUNICATION AMONG SoctaAL BEES— 
Martin Lindauer—Harvard Univ. Press, 143 p., 
illus., $4.75. Describes ge experiments which 
help us to ‘ealevend the “language” by which 
bees communicate with one another. 

Concepts From TENsorR ANALYsIS AND DiF- 
FERENTIAL GEroOMETRY—Tracy Y. Thomas— 
Academic, 119 p., $5. One-semester course at 
graduate level for students of mathematics. 


ContTrRot oF NucLeAR REACTORS AND PowER 


PLants—M. A. Schultz—McGraw, 2nd ed., 462 
p., illus., $12.50. Revised edition has new 
chapters on elementary servo-mechanisms, 


boiling reactors and homogeneous reactors. In- 
cludes extensive bibliographies. 


THe CoupLe WxHo Want a Baspy—Marie 
Pichel Warner, M.D.—Funk, 244 p., $3.95. A 
helpful book on the subject of infertility, dispels 
superstition, up-to-date on difficulties related 
to glandular or psychosomatic causes. 


CyBERNeETIcs: Or Control and Communica- 
tion in the Animal and the Machine—Norbert 
Wiener—M.1.T. Press, 2nd ed., 212 p., $6.50. 
Revision considers present status of cybernetics 
and the new related modes of thinking which 
have evolved since book’s first publication in 
1948. 

EpucaTion AND IncoMeE: Inequalities of 
Opportunity in Our Public Schools—Patricia 
Cayo Sexton; foreword by Kenneth B. Clark— 
Viking, 298 p., $6. Study presenting concrete 
evidence that our public school system, rather 
‘han facilitating social mobility, has become 
in instrument of social and economic class 
distinctions in American society. 
ENCYCLOPEDIA OF THE BIOLOGICAL 
Sciences—Peter Gray, Ed.—Reinhold, 1119 p., 
llus., $20. Alphabetically arranged articles by 
experts on developmental, ecological, functional, 
genetic, structural and taxonomic aspects of 
biology, clearly presented for scientist and lay- 
man, from Abiogenesis to Zoological Gardens. 

THe Forcorren Peninsuca: A Naturalist in 
Baja California—Joseph Wood Krutch—Sloane, 
p., photographs, $5. Vivid story of explor- 


THE 


Lil 


~—fi 
ing the long, largely unknown, dry peninsula 
between the Pacific Ocean and the Gulf of 


Mexico. 

THe FourTeEN Systems oF Unirs—Wm. R. 
Varner—Vantage, 3rd rev. ed., 159 P., $3.95. 
Compilation of basic physical quantities and 
equations of the six systems in mechanics and 
eight in electricity, adopted by the International 
Committee on Weights and Measures. 








15 MAGNETS $1.00 pr. 


Permanent. Steel. Horseshoe, 2% 
x % inch. Includes _soft-iron 
keeper. Great fun. Dozens of ex- 
periments. Everyone—child or adult, 
will find magnets fascinat‘ne 


DIRECTIONAL COMPASS 


%” diameter, %” thick. 
$1.00 for 12 compasses. 


HARRY ROSS Scientific & Sch Anus 


61-L Reade St., N.Y. 7, N.Y. 





Send only 











HicHer Epucation 1N THE USSR—M. A. 
Prokofiev, M. G. Chilikin and S. I. Tulpanov— 
Unesco Publications (N.Y.), 59 p., paper, $1. 
Soviet reports on their higher educational sys- 
tem with curricula for technical and humanistic 
studies. 

Contrast PAPERs— 
120 p., photographs 
Practical discussion of how to 
range of tones in 


How to Use VARIABLE 
Lou Jacobs, Jr.—Amphoto, 
by author, $2.50. 
get the best contrast and 
printing your negatives. 

THe Impact oF THE New Puysics—Frank 
Hinman—Philosophical Lib., 174 p., $4.50. 
Physician views some of the fundamentals of 
inorganic and organic evolution in the light 
of recent findings. 


LaBoratory ANIMALS: I. Guide for Shipments 
of Small Laboratory Animals—L. R. Christen- 
sen and others—NAS-NRC, 21 p., illus., paper, 
$1.50. A report of the Institute of Laboratory 
Animal Resources, concerned with alleviating 
the stresses encountered by experimental animals 
during transport by rail, air and road. 

LaBporatory MANUAL FOR GENERAL MICRo- 
BloLoGy—Jay V. Beck and others—Burgess, 55 
p., paper, $2. Outline of experiments to accom- 
pany elementary microbiology course. 

Ler Us Becin: The First 100 Days of the 
Kennedy Administration—Martin Agronsky and 
others—Simon & Schuster, 145 p., photographs 
by Magnum, Cornell Capa and others, paper, 


$1.95. Commentary and pictorial review of 
problem areas the “New Frontier’” must cope 
with. 


Tue Lire oF THE GREEN PLant—Arthur W. 
Galston—Prentice-Hall, 116 p., illus., $2.95; 
paper, $1.50. Authoritative and readable treat- 
ment, emphasizing the scientific principles im- 
portant to all biology. 

Wor_p—Doris 


Livinc AMPHIBIANS OF THE 
M. Cochran—Doubleday, 199 p., 220 photo- 
graphs by Robert S. Simmons and others, 


$12.50. Colorful and informative display of 
salamanders, frogs, toads and their relatives; of 
interest to specialist and layman. 

Tue Locic oF PERSONAL KNOWLEDGE: Essays 
Presented to Michael Polanyi on his Seventieth 
Birthday, 11th March, 1961—Paul Ignotus and 
others—Free Press, 248 p., illus., $6.75. Essays 
cover wide range of scientist’s interests, from 
Polanyi’s contribution to the physics of metals 
to the probability of the existence of a self- 
reproducing unit. 

Mosit Travet Guine, 4 Vols.: Northeastern 
States. Great Lakes Area. South Central and 
Southwestern States. California and Nevada— 
Simon & Schuster, 480 p., 383 p., 480 p., 335 
p., maps, paper, $1 each. Lists sightseeing, 
lodgings and good food. 


THe Morar Un-NeurraLiry oF SciENCE— 


C. P. Snow, introd. by Warren Weaver—Am. 
Friends Service Committee, 10 p., paper, 10¢ 
direct to publisher, 160 North 15th St., Phila- 


delphia 2, Pa. Reprint of address delivered be- 
fore AAAS in December, 1960. 

MorivaTION AND EMOTION: 
Determinants of Human and Animal Activity 
—Paul Thomas Young—Wiley, 648 p., illus., 
$10.75. College text in advanced courses on 
motivation and the affective processes, includ- 
ing findings of recent laboratory experiments. 

My Home 1n THE Zoo—Gerald Iles, introd. 
by Fairfield Osborn—Doubleday, 239 p., photo- 
graphs, $4.50. Zoo director’s entertaining and 
informative tales about understanding and 
handling wild animals. 


of the 


A Survey 


THe Mytu oF MENTAL ILLNEss: Foundations 
of a Theory of Personal Conduct—Thomas S&S. 
$zasz, M.D.—Hoeber-Harper, 337 p., $7.50. 
Psychiatrist takes a fresh look at hysteria and 


| the whole concept of mental illness, coming to 


(Continued on p. 382) 
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ave Fun EXPERIMENTING win Science! 


A Giant Collection 


of “hinge of science Kits, with 


materials and directions for 


197 experiments 


Yours { 





Give that boy or girl (8 to 17) a head start in school 


$7.97 


Postpaid U. S. 


science! 


Physics, Chemistry, Biology, Mathematics Represented in the 129 Different Specimens and Materials in 
this Special Collection of Kits Sufficient to Start Your Own Laboratory or Museum in Home or School 


Read What Is Contained in These 15 Kits and Imagine the Thrill of Using Them! 


Monocotyledons and Dicotyledons—All plants 
but different in the way they grow. You can 
watch the wonder of the unfolding of the new 
life in the seeds by sprouting the carefully se- 
lected specimens. A first step in botany. 


Static Electricity—Sparks from your fingertips 
when you walk across a carpet and touch 
metal? On a cold, dry day you can experi- 
ment with the phenomena of static using the 
materials in this unit. Gives understanding of 
some of the fundamental facts of physics. 
17 experiments. 


Straight Line—Can you draw it freehand? Did 
you know that it is a curve? James Watt not 
only invented a steam engine but also the first 
linkage, used in guiding a piston in a straight 
line, which you can assemble out of this unit. 
A fascinating assemblage of 30 pieces of ma- 
terial with which you can draw your own 
original straight line and other curves. 


Make Your Own Electric Motor—No better way 
to understand how electricity does work and 
the role played by magnetism. Full assembly 
directions of all parts—2o0 of them. 


Cloth Without Weaving—For the future, textile- 
like materials that have never seen a loom. 
Actually, non-woven fabrics have been known 
for some time—felts made from fur, hair or 
wool. But now there are new types of such 
fabrics, made from vegetable and synthetic 
fibers. You can feel them, test them, use them 
and imagine clothes of tomorrow that are so 
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Please send 


( )$ 


———=m=am=m==To Science Service, 1719 N St., N.W., Washington 6, D. C°eerenrnr j 
—collections of THINGS of science (15 experimental kits) @ $7.97. | 


enclosed ( 


cheap that they can be discarded instead of 
washed. 


Hexaflexagon?—You can do tricks with it 
and learn about mathematical forms even if 
you have never heard of it (and cannot find it 
in your dictionary). Just how to fold paper into 
startling structural patterns. Everything you 
need for nine experiments. 


Twirl This Color Top—Discover for yourself the 
laws of the mixing of colors. Usually science 
laboratories spend many dollars for apparatus 
with which to perform color experiments. 
Test yourself: Red and green make what? 
27 experiments. 


Rainbows Produced at Your Command—The 
heart of the Spectroscope, which you can put 
together with this unit, is a replica diffraction 
grating. You can demonstrate as Newton did 
in his classic experiment that white light is 
made up of all the colors of the spectrum. 
13 experiments. 


Stars and Constellations—Can be located and 
observed with the aid of this star-finder. Planet 
table allows you to locate other members of 
the solar system. Make a simple planetarium. 
A first step to astronomy study. 10 experi- 
ments. 


Exotic Butterflies—Unusual imported specimens 
of colors and species not seen in the United 
States. Discover the world of Papilionoidea. A 
starting collection for a young biologist. Yel- 
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lows, reds, iridescent grays and browns—from 
Taiwan. Full scientific descriptions. 11 ex- 
periments. 


Measurement—The basic fundamentals of all 
the sciences—length, volume, weight—are sim- 
ply demonstrated. Make a beam balance. Com- 
pare the English and metric systems. 12 experi- 
ments. 


Optical Illusions—Sceing is often deceiving. 
You cannot always trust your eyes. A set of 
14 drawings shows how misleading figures can 
be. Bird in a cage, distorted room, the window 
shape and other illusions. 21 experiments. 


Codes and Ciphers Made to Order—Principles 
of Cryptography explained and demonstrated. 
Can you read this: I HLR TRSA LEUN? A 
cipher slide-rule allows you to write in your 
own code. Make your own invisible ink. 12 
experiments. 


Crystals—Can be used to help tell the com- 
position of chemicals. You never see table salt 
in anything other than a cubic form. Samples 
of chemicals typical of crystal systems. Patterns 
for crystal models. 13 experiments. 


Build a Sextant—Shoot the sun, determine 
angles, get acquainted with principles of 
navigation. All materials furnished, easily put 
together. 11 experiments. 


Parents—This will be a helpful educational 
present for son or daughter—or niece or nephew. 


Teachers—Here is the chance to get these val- 
uable teaching aids while they are still available. 
They will augment your laboratory. 


Students—Not only will: these experiments be 
fun, but they will help get you started on science 
projects for clubs and fairs. 


Mail the coupon now. SCIENCE SERVICE, 
1719 N St., N.W., Washington 6, D C. 





Books of the Week 


(Continued from p. 380) 


the controversial conclusion that psychiatrists 
call more and more kinds of behavior “illness.” 

THe Nationa DeFrensE StupENT Loan PRo- 
craM: A Two-Year Report—Robert C. Hall— 
Off. of Educ. (GPO), 44 p., paper, 35¢. Sum- 
marizes and interprets information reported by 
colleges participating in the program. 

Nature ano Man’s Fare—Garrett Hardin 
—New Am. Lib., 320 p., illus., paper, 75¢. 
Biologist’s semi-popular presentation of evolu- 
tion, heredity and the future of man. 

New FrEsH-WATER 
Snaics: An Annotated Check List—Alan Solem 
—Chicago Natural Hist. Mus., 182 p., illus., 
paper, $2.50. Systematic list and bibliography. 

Nucrear Purse SpectromMetry—Robert L. 
Chase—McGraw, 221 p., illus., $8.50. Discusses 
electronic pulse techniques applied to the study 
of nuclear reactions and radioactivity. 

Our Forest Bountry—Am. Forest Products 
Industries, 19 p., illus., paper, single copies free 
upon request direct to publisher, 1816 N Street, 
N.W., Washington 6, D. C. Populariy told 
story of multiple use forest management. 

PETROLEUM SOURCEBOOK A Regional 
Bibliography of Petroleum Information—Curtis 
Stevens, Ed.—National Petroleum Bibliography, 
206 p., paper, $7.50. Worldwide geographic 
index to petroleum literature and data. 

PuysicaL GreoGRAPHY oF Asiatic Russia—S. 
P. Suslov, transl. from Russian by Noah D. 
Gershevsky; Joseph E. Williams, Ed.—Freeman, 
494 p., illus, maps, $15. Translation of a 
textbook on the geographic regions of Siberia 
and Central Asia, intended for senior geography 
students in state universities of the USSR. 

A Pretupe to Mepicat History—Felix 
Marti-Ibanez—MD Publications, 253 p., $5.75. 
The history of medicine in short review, told 
in vivid narrative style. List of Nobel Prize 
winners, and selective medical and _ historical 
chronology. 

THe PresipeNntiAL SraFF—Joseph I. Coffey 
and Vincent P. Rock—NPA, 100 p., paper, 
$1.75. Analysis of the functions and organiza- 
tion of the staff designed to aid the President 


DAZZLE YOUR OPPONENTS 
WITH CHESS COMBINATIONS! 


“Art of Chess Combination” by Znosko-Borovsky, 
only work teaching principles; acclaimed by cham- 
pions and beginners alike. Basic ideas, how to 
interlock pieces, force occasions, etc. 233 pp. 
$1.45, 10¢ postage. Money-back guarantee. Dept. 
SNL, DOVER, 180 Varick St., N. ¥. 14, N. Y. 


CALEDONIAN LAND AND 
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New “Mechanical Educator” to 


IMPROVE MEMORY 


Learn faster than ever with new device effective for 
learning languages, speech, tables, facts, formulae, etc. 


DORMIPHONE MEMORY TRAINER 
© Speeds up learning processes 
* Aids concentration 

* Provides entertainment 









emory Trainer 
records, instant! 
pieys back, an 
when clock [s 





pests speech, music, 
any material sit Self- 
ler intervals Contained 
s - 
epenker. No reels of pang p Saseeidges 
te mari or re from 3 
w4. Portable ° 5B AW — yu 
aif for work. easily removed. Can be stored 
ehilé train- ” instantly and re 


= Sas repeatedly. 

Write TODAY for FREE 

folder with complete informa- 

tion. Mo salesman will cali. 
. 125-061 Radio City, N.Y¥.20,N.Y 
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of the United States in the effective exercise of 
his powers. 

PrRoBABILITY WITH STATISTICAL APPLICATIONS 

Frederick Mosteller, Robert E. K. Rourke and 
George B. Thomas, Jr.—Addison-Wesley, 478 
p., $6.50. Brief course in elementary probability 
theory, introducing student to random variables, 
their distributions, and properties of their 
distributions. 

PRoBLEMS IN QUANTUM 
Gol’dman and others, transl. from Russian by 
D. ter Haar, Ed.—Academic, 394 p., $12. Col- 
lection of problems in non-relativistic quantum 
mechanics of varying degrees of difficulty, given 
to senior physics students at Moscow State 
University. 


Mecuanics—I._ I. 


PROCEEDINGS OF THE 1961 HEAT TRANSFER 
AND FLuip MEcuHanics InstiruteE—R. C. Binder 
and others, Eds.—Stanford Univ. Press, 236 p., 
illus., $8. Papers presented at University of 
Southern California, June 19-21, 1961, report- 
ing on completed fundamental research results. 

PsYCHOTHERAPY OF THE PsycHoses—Arthur 
Burton, Ed.—Basic Bks, 386 p., $7.50. Fifteen 
leading practitioners summarize the progress to 
date in the treatment of the psychoses, giving 
samples of the wide theoretical points of view 
extant in current psychotherapeutic work. 

Quantum Mecuanics—Eugen Merzbacker— 
Wiley, 544 p., $12. Textbook on elementary 
non-relativistic quantum mechanics for graduate 
students. 

RapDIATION CHEMISTRY OF GasEs—Samuel C. 
Lind with Clarence J. Hochanadel and John A. 
Ghormley—Reinhold, 313 p., $12.50. Compre- 
hensive treatment of physical principles and 
of gaseous reactions. 

RADIOACTIVE SUBSTANCES—Marie Curie, transl. 
from French—Philosophical Lib., 94 p., illus., 
$2.75. Translation of the classical thesis pre- 
sented to the Faculty of Sciences in Paris by the 
Nobel Prize winner. 

Ranp McNa.iy Guipe to Mexico—Herman 
and Juanita Liebes—Rand McNally, 379 p., 
fold-out map, $4.95. Detailed handbook for 
planning trip through Mexico, includes fiesta 
calendar and suggested reading. 

REFERENCE E.Lectropes: Theory and Practice 
—David J. G. Ives and George J. Janz, Eds.— 
Academic, 651 p., illus., $20. Encyclopedic 
examination of electrodes from both mechanistic 
and thermodynamic viewpoints, for the research 
worker and graduate student. 

ResPiRATORY METABOLISM IN PLANTs—Harry 
Beevers—Row, 232 p., paper, $3.85. Presents 
biochemical events in higher plants which are 
of importance in respiration and considers rela- 
tionships of respiration to other processes in 
plant. For graduate students. 

ENVIRONMENT HanpBookK—Francis 

Johnson, Ed.—Stanford Univ. Press, 155 p.. 
illus., $5.50. Data and analyses of factors con 
cerning structure of the upper atmosphere and 


SATELLITE 


MICRO-ADS 


Equipment, supplies and services of special in- 
terest 





to scientists, science tenenens aan students, 
— laymen and hob 
25¢ per word, pore in advance. 
83 weeks prior to (8 


SNL, 1719 4 St., 4W., Washington ‘. dD. C 


Closing date 








GOVERNMENT SURPLUS RADIOS, RECEIVERS. 











transmitters, gadgets, parabolic reflectors, infra-red 
snooperscopes, aircraft camera lenses. Amazing cata- 
log 10¢. John Meshna, Malden 48, Mass. 
NATIONAL GEOGRAPHIC MAGAZINES, 18: 88- 
1960, any issue. Periodical Service, Box 465-SN., 
Wilmington, Delaware. 





PREPARED MICROSCOPE SLIDES— 
Excellence Imperative. Con- 
Inc., P.O. Box 


WANTED 
Zoology and Histology. 
tact: National Biological Laboratories, 
511, Vienna, Virginia. 








micro- 
meteorites, radio noise, thermal radiation from 
the earth and geomagnetism. 


of ionosphere, penetrating radiation, 


Science INFORMATION IN LaTIN AMERICA— 
Div. of Science Development—Pan Am. Union, 
50 p., paper, $1. Discussion of the problems 
of L.A. science information organizations, and 
descriptions of functioning libraries and in- 
formation centers. 

ScIENCE, PRoPHECY AND PREDICTION: Man's 
Effort to Foretell the Future, from Babylon to 
Wall Street—Richard Lewinsohn, transl. by 
Arnold J. Pomerans—Harper, 318 p., illus., 
$4.95. A history of man’s attempts at predict- 
ing the future, from throwing dice to modern 
methods of predicting business cycles. 


ScrENTIFIC RESEARCH AND PROGRESS IN 
New.Ly DeveLopinc Countries—Eugene Staley 
and David C. Fulton—Stanford Research Inst., 
48 p., paper, $3. Explores ways in which 
basic and applied research can be used more 
effectively to speed development in Africa, Asia 
and Latin America. 


A Soctatist Empire: The Incas of Peru— 
Louis Baudin, transl. from French by Katherine 
Woods; Arthur Goddard, Ed.—Van Nostrand, 
442 p., $8. Scholarly analysis of the social 
affairs and conditions of the Inca regime in 
Peru, first published in French in 1928, with 
new foreword by Ludwig von Mises. 


Some REFLECTIONS ON GeENiUs and other Es- 
says—Russell Brain—Lippincott, 192 p., illus, 
by Norman Smith, $4.20. British neurologist dis- 
cusses the physiologic make-up of the brain and 
nervous system of genius with comments on 
such men as Swift, Dr. Johnson, Lord Mon- 
boddo, and Epstein. 

Space aND Dotiars: An Urban University 
Expands—Ruth Weinstock—Educational Facilt- 
ties Labs., 45 p., illus., paper, free upon request 


direct to publisher, 477 Madison Ave., New 
York 22, N.Y. Explores physical expansion 


problems of downtown urban universities based 
on case study of Drexel Institute of Technology. 


Space Astropnysics—William Liller, Ed.— 
McGraw, 272 p., illus., $10. Compilation of 
lectures on astronomical and astrophysical prob- 
lems investigated from above the atmosphere, 
covering most recent advances, and many results 
reported here for the first time. 

Space Snip: The Story of the X-15—Irwin 
Stambler—Putnam, 48 p., photographs, $2.50. 
Tells young people the exciting story of the 
development of the first manned space craft 
and the men who test it. 


SuccessFuL ScieNcE TEACHING—Milton §S, 
Lesser—Teachers Practical Press, 64 p., paper, 
$1.75. Practical tips on lesson planning. 


SuUCCULENTs IN CuLTIVATION (Cacti Included) 


-Vera Higgins—S?¢. Martins, 168 p., illus. in 
color by author, photographs by J. E. Down- 
ward, $4.95. Discusses natural conditions and 


treatment required by more moist, less sunny 


conditions. 


Unpver Water & Sea Apventures: The Story 
of the Wonderful Waters Around the Earth— 
Patrick Ellam—Grosset, 92 p., illus., $1.95. 
Tells young people about sea and winds, ocean 
bottom, marine animals and bathyscaphs. 


VALUES AND IDEALS OF AMERICAN YouTH—Eli 
Ginzberg, Ed., foreword by John W. Gardner— 
Columbia Univ. Press, 338 p., $6. Representative 
thinking on development and adaptability of the 
older adolescent and papers on specific problem 
areas, 

Van Nosrranpo ATLAS OF THE WorLpD—Vaa 
Nostrand, 240 p., illus., paper, 98¢. Up-to-date 
pocket-size handbook of maps, tables and de- 
scriptive information on countries and cities of 
the world. 
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Patents of the Week 


An effective high blood pressure drug has been pat- 
ented. Other inventions include a portable magnetic recorder 


for diagnosing heart disease. 


> A DRUG that effectively reduces high 
blood pressure stemming from many dif- 
ferent causes has been patented. 

A trio of doctors working for the 
Schering Corporation laboratories in Bioom- 
field, N. J., won patent No. 2,986,573 for a 
drug that lessens and helps control hyper- 
tension resulting from unknown causes and 
certain circulatory or vascular diseases. The 
doctors, who assigned the patent rights to 
Schering, are John G. Topliss of East 
Orange, Nathan Sperber of North Caldwell, 
and Alan A. Rubin of Bloomfield, N. J. 

“Preliminary clinical work 
the new drug shows promising 
Dr. Rubin stated. “We think this is a 
unique drug because it appears to work 
directly on the arteries which are especially 
affected by high blood pressure.” Less side 
effects were also observed compared to 
drugs commonly used today, he emphasized. 

The drug with the chemical name of 2- 
methyl-7-chloro-1, 2, 4-benzothiadiazine-1, 1 
dioxide was first tried on dogs and rats in 
the laboratories. Hypertensive rats were 
fed small drug dosages daily from four to 
eight weeks, appreciably reducing and 
maintaining the lowered blood pressure for 
the entire experiment. 

Similar experiments on humans bore 
similar results. One hypertensive patient’s 
blood pressure returned to his previous high 


with 
results,” 


done 


VITAL STATISTICS 


“normal” 
stopped. 

A magnetic recorder that amplifies heart 
murmurs and sounds, thereby aiding doc- 
tors in diagnosing heart diseases, was 
another medical advance patented. In- 
ventors Ralph H. Kruse of Pelham Manor, 
Howard N. Faweett of Briarcliff Manor 
and James D. Digby of Croton-on-Hudson, 
N. Y., won patent No. 2,986,606 and 
assigned rights to Cambridge Instrument 
Co., Inc., New York. 

The portable instrument can be carried 
to a patient’s bedside or easily installed 
in a doctor’s office. The instrument is 
claimed to replace the not always reliable 
standard stethoscope and is a convenient 
substitute for the more elaborate and 
cumbersome instruments housed at large 
medical institutions. 

The recorder not only tapes the heart 
sounds but also simultaneously shows the 
electrocardiographic record on a_ screen. 

Music and certain sounds, which lull 
person in a dental chair, supposedly takes 
the patient’s mind from the pain resulting 
from a dentist drilling. This principle is 
used in patent No. 2,986,140 awarded to 
Wallace J. Gardner, Cambridge, and Joseph 
C. R. Licklider of Arlington, Mass. Rights 
were assigned to Bolt Beranek & Newnan, 
Inc., Cambridge, Mass. 
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within one week after therapy 


Earlier U. S. Marriages 


> BRIDES AND BRIDEGROOMS in the 
United States are younger and closer in age 
at first marriage than those in any other 
urban-industrialized country in the world. 
Half the U.S. bridegrooms in 1960 were 
brides were 


under 22.8 years and half the 

under 20.3 years. More men married at 2] 
than at any other age and more women at 
18. 


Men are now marrying about three years 
earlier and women two years earlier than 
at the turn of this century. The 1890 
census showed that half the bridegrooms 
were under 26 and half the brides were 
under 22. 

The U.S. has one of the highest marriage 
rates among Western industrial nations, 
the Population Reference Bureau in Wash- 
ington, D. C., reported. 

This nation’s pattern of age at first 
marriage is closer now to the Asian pattern 
than to the European where bridegrooms 
and brides are usually about three years 


older than they are in this country. 
Canada comes closer to the U. S. pattern 


than any other Western country, the 
median age being 24.8 for grooms and 21.7 
for brides. Ireland has the oldest brides 
and grooms, the men averaging 31.4 years 
of age and the women 26.5. 

In India the marriage partners are young- 
est, 20.0 years for grooms and 14.5 years 
for brides. 
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—(uestions— 


MEDICINE—How mony women die each yeor 
of cervical cancer? p. 3/0. 


MILITARY SCIENCES—How many days may 
pass between exposure and illness in biological 
warfare disease casualties? p. 374. 


Photographs: Cover, Guillermo Mittak; p. 371, 
British Information Services; p. 373 National 
Aeronautics and Space ee eee io 375, 
Esso Research and Eng Cc p. 
378, Will Rapport; p. 384, y Bann 5 Electric 
Company. 
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12 LEPIDOPTERA $1.00 
(Butterflies to you) p-P 
Imported exotic jungle beauties, 
dried flat, ready to study, remount 
or make into many beautiful decorative items. 
Gorgeously colored, genuine wings, exquisitely 
shaped by nature; fabulously more colorful than 
man’s best effor Artificial] bodies. Educational, 
fascinating for every age. Send $1.00 at once for 
12 different butterflies. 


HARRY ROSS Scientific & Lab Apparatus 


61-L Reade St., N.Y. 7, N.Y. 

















ASTRONOMY 


For Everyone 
Enjoy SKY AND TELESCOPE magazine monthly. 
Profusely Hlestrated. Observing and telescope 
making departments, monthly star and planet 
charts. Subscription in U. oo, | 
$9.00, 2 years. Sample copy, soe. 


SKY AND TELESCOPE cambridge 36. Mass. 


year; 





‘NEW MODEL... All Ball Bearing 
ELECTROSTATIC GENERATORS 


500,000 VOLTS .. . available in kits 
-,. » over 36” high, 14” dia. 
charge Pr bl 


oblates, 14” hemispheres, pulleys, spelt. 

frame, directions, etc. Postpaid $37.5 
(Other kits to 1,000,000 ¥v.) 

ae, 000 VOLTS... (left) 17” —_. 
6%" dia. spheroidal charge collect: 

110 vy. AC. Complete kit. soeoaipe 

$24.95 e« Fully Assembled, 








VACUUM. EQUIPMENT: Mechanical 
pumps, Diffusion pumps, McLeod gauges, 
ete. 

low 


priced Srimes equipment. WRITE 
r FREE ca talog. 


pore: sos 
M ST. 
BUFFALO 3, N.Y. 


MORRIS & LE 
CRASH! 


A tragic ending of your air-line flight 
could be personally disastrous for 
you, but financially disastrous to your 
family. 

Newly designed for the profes- 
sional man, scientist and executive 
under 65 years of age is the 


‘55’ PLAN 


For only $55 it covers for a full 
year upon commercial airline flights. 
$100,000 Accidental Death 

5,000 Max. Medical Payments 

50,000 Maximum Disability Benefits 


Act today on this special offer. 











To: Disability & Casualty Inter-Insurance 
Exchange, Box 104, Champaign, Ilinois 


| herewith enclose my premium payment of $55 
for the ‘55° PLAN to become effective on first day 
of month following receipt and cover for a full 
12 months. 

(Type or print) 
Name ....... 
Address 
Date of birth 
Beneficiary 


Signature 





(Code No.) SNL-61 
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- New Ideas and Gadgets 


For sources of more information on new things described, send a self-addressed stamped envelope to SCIENCE NEWS LETTER, 1719 N St., 
D.C., and ask for Gadget Bulletin 1096. To receive this Gadget Bulletin without special request each week, 


SPRINKLER SYSTEM with five octo- 
pus-like hoses radiating from common base 
quickly waters large tracts of land or scat- 
tered shrubbery in one operation. The brass 
sprinkler-tipped plastic hoses in 10- and 15- 
foot lengths can be set at any angle and 
locked into position with pins. 
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%% HEARING AID DECOUPLER for per- 
sons using eyeglass hearing aids can remove 
or plug in ear connection in just two 
seconds. The device is supposedly ideal for 
individuals with mild or borderline hearing 
loss and who use the hearing aid only on 
spectal occasions. 
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{FOLDING TABLE with or without 
benches can be folded or unfolded in one 
motion. The wheeled table folds into 10'- 
inch width without benches, 11-inch 
width with benches, for easy storage. 
Height-adjustable feature maintains correct 
elbow-to-seat dimensions for all age groups. 
The table comes in 6-, 8-, 10-, or 12-foot 
lengths. 
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%% PANEL FLUORESCENT LAMP uith 


square waffle pattern adds new dimension 
to fluorescent lighting, compressing 5-foot 


long arc path in a 1-foot square area. The 


nearly 12-inch square panel, shown in the 
photograph, diffuses more light, can be 
used singly or in groups, and operates at 
50 or 80 watts. 
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FRACTIONAL DEMONSTRATION 
RULER for school classrooms helps teach 
youngsters addition, subtraction, multiplica- 
tion and division of fractions. The large 48- 


Nature Ramblings 


>» THE GORGEOUS MAGNOLIAS of the 
South do not venture very far north, but 
the tulip tree, a fairly near relative, upholds 
the family tradition through a wide stretch 
of country both below and above the 
Mason-Dixon line. The yellow flowers, 
tinted with a little red and green, can 
be seen from Florida and Arkansas to 
Illinois, Michigan and Ontario. 

Although the flowers are about the size 
and shape of tulips, the internal structure 
is quite different. Instead of the triple 
arrangements of stamens and pistil parts, 
they have indefinite numbers, arranged in 
spirals. This is the mark of relatively primi- 
tive rank in the evolutionary scale of plants. 

The tulip tree, which grows to 50 or 
100 feet and is the tallest of eastern forest 
trees, is known by various names. It is 
sometimes called “fiddle tree,” because its 
peculiar leaves, with their arched bases and 
in-cut sides, suggest the violin shape. The 
gray, heavy, rough bark, similar to that of 
the cottonwood, has given it the name 
“tulip poplar” or “yellow poplar.” In 
some areas it is called “whitewood,” and its 


Tulip Tree 


ih ti Me ‘ 


GE DD Hy 


scientific name, Liriodendron, is Greek for 
“lily tree.” 

Apart from the beauty of the flowers 
themselves and the spicy aroma of the 
crushed leaves and buds, the tree has other 
merits. 

The seeds make tasty tidbits for squirrels 
and songbirds, and the wood has a value 
that was known to the Indians. It is 
straight-grained, soft, split-resistant, and 
easy to work with—just right for making 
dugout canoes. Even today, the wood is 
used for boats, as well as for furniture, 
toys, shingles, pulp and fuel. 
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N.W., Washington 6, 
remit $1.50 for one year's subscription. 


inch by 10-inch ruler has 12 hinged tabs, 
each representing one inch, which can be 
lifted to reveal various fractions and 
decimal equivalents. The yellow ruler, seen 
clearly 30 feet away, can be hung on the 
wall or placed on a desk. 
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% DISPOSABLE PLASTIC PLATE for 
outdoor and everyday use indoors serves 
hot and wet foods without leaking. The 
double-thick, sectioned plastic plate has 
outer layer of foamed plastic resembling 
kidskin. Available in pastel shades of 
yellow, pink or blue. 
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 NO-STICK SAUCEPAN needs no 
scouring after sticky food has been cooked 
in it. Silicone lining baked on aluminum 
utensil prevents sticking. Just rinse clean 
with hot water after use. 
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2% PERSONAL HELICOPTER KIT per- 
mits sportsman, tourist, farmer or rancher 
to build a 10-foot long, 275-pound helt- 
copter from factory-approved plans. With 
top speed of 85 miles per hour and cruising 
speed of 65, the aircraft can fly as high as 
12,000 feet. Rotor blades fold for 
storage in garage. 
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abe You Jaa 


Today six nations have artificial satellite 
programs whereas two years ago the 
United States and Russia were the sole 
competitors. 


The idea of using machines for purposes 
of teaching originated with psychologists. 


U. S. taxpayers are paying $1,400,000 each 
day to store surplus products raised on the 
farms. 


About 200,000 ‘thunderstorms occur 
throughout the world in a 24-hour period. 


The average U.S. person ate nearly 1,500 
pounds of food in 1960. 


Transplanting the cornea of the eye to 
restore vision is more successful if the 
blood types of the donor and patient are 
matched. 


Of much greater clinical significance tha 
the measurement of blood pressure in t 
arm is the pressure at critical organs in the 
body, such as the heart, brain and kidney 
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